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ro  :  Burcsu  or  ivngin  paring,  r!  “  -p- 

To :  M rector ,  Korwl  Research  Laboratory,  ^.necoatla,  T.bl 

-abject;  Radio  -  T^et  of  theramrsetcrs  submitted  by  Taylor  ln~ 
f:  truisiant  Oowpanlca  -  Ou.&ns.  Problem  M.1S-5. 

•eferenoe ;  iu ,  «»<«.,  *nscoetia  tester  .  6?/40/l.5  of  18  oeptawber, 
1936  to  :b;.-;nr:. 

i.  It  lr  requested  Shot  the  subject  E-ruspla  tbernoa- 
•tere  bo  returned  to  the  Taylor  Instrument  Uompania.*? ,  Rochester, 
.  V..  esorfced  tor  tne  attention  of  “r.  Lingm,  st  their  expense . 


••'lb  \ 

1.  root !  -  r. 


•  V 


» 


.■567/40/ LS  {b-*14-:'»8)  1st  4m’ or  er.t. 


il'i*c*a:  Bureau  of  n-rl noaring . 

■•n:  ">lr®otor,  ,  tvtmi  "(imrai!  :  .abrratory,  TilOC-'  >  '*/  V  A  f*  ,  '  4  ’ 

:nl- j«cfc :  ;!«4io  -  i-oepopt  for  ts«t  of  YherDoatatB  -  .  re¬ 
el*}  on  Thersionoter  «rst  Tn3tr;;;>or..t  .-o.  "v'nrk 

'.jif;;  Yard  ::  :a.F  n«qn.  1-S084) . 

•  Of  -’’CO  .  (9i  h\A,h,  «U)ft003tiO,  ltr  .'507/40  {  a  }  of  14  AlB© 

1335,  to 

.no  v-.jniro  \  (■'.)  Cowdt  •  ’  ow  Tor*'  ltr  tf*l“*J30C4(r«ll)  of  13  Juno 
1035,  Kit?;  c?o jvy  of  subject  .«?;«•,  to 

1.  Jotirno-.;,  re.^osting  that  tr*  tYan-iooteta  be  au!>» 
joo Uiil  to  routine  u>Sv8  in  aceoriiancc  udtb  *•  ••  .-ei.fi oat-iona 
a-i.3  .-466b.  under  'yurorsu  'n,-*!  robl«a  ?.d*H5* 


fi .  ^ 5  ■ 

•v» 


19 


.  '•  •  to 


M-.t,  U\»V 


i 


CO 


)  HI 


1955 


U .  S .  Navy  Research  i.ab o r  a t  o ry 

Anacoetia 

B.  C. 


cation  ;..r 


B .  Ov-'ens 


Door  hr .  Owens 


en  pieces  s  am  pi e  thermostat  for 
r.E  13A486B  are  feeing  shin  oat  to  * 
from  our  'factory  today. 


test  under  specification 
>ur  .personal  attention 


Tills  shipment  Is  nods  in  accordance  with  the  arrangement 
negotiated  on  the  writer’s  recent  visit  to  your  labora¬ 
tories. 


N.  Eng.  5* 


AJ5DRESS  BUREAU  OF  ENGINEERING.  NAVY  DEPARTMENT 


AND  REFER  TO  NO.  (0-10-lB) 


NAVY  DEPARTMENT 
bureau  of  engineering 

WASHINGTON.  D.  C. 


Tfce  Bureau  1*  autfeeorlaiB*  tos  return  of  to*  ton  aaaplo 
thermostat*  submitted  to  too  Baval  Haaaareh  Lob  oratory  for 
toot  undo*  apaolfleatioa*  HS4H*48IB,  upon  ooaplotlon  of  suoh 
toots, os  requested  by  your  letter  of  10  August. 

Tost  dots  rill  bo  forwards*  to  you  when  available  sub¬ 
ject  to  the  understendlsg  toot  it  will  not  be  used  for  adver¬ 
tising;  purposes* 


Vary  respectfully, 


Taylor  Instrument  Companies - 
1734  linocln-Liborty  3ldg. ,  / 
Philadelphia,  Pa. 

..  .  'vsylor. 


ttentlor:  Ur. 


REPLY  IN  DUPLICATE 
AND  REFERENCE  TO 


WILL  BETAPPRECIATED 


Naval  Research  Laboratory 


ANACOSTIA  STATION 

WASHINGTON,  D.  C. 


RBQtLP 


26  August  1935. 


From*  Director. 

Tor  The  Chief  of  the  Bureau  of  Engineering. 

Subject t  Radio  -  Report  of  test  of  thermostats 

submitted  by  the  Taylor  Instrument  Companies. 

(DuRtig  .Prob .  M18-5) 

Reference:  (a)  BuEng  let.S67/40(l0-25-ff8)  of  27  Oct. 1934. 

Enci.oaurer  (A)  5  copies  of  URL  Report  No.  R-1183. 
s/c 

1.  There  are  being  forwarded  5  copies  of  NRL  Report 
Ho.  R-1183  on  Test  of  Thermostats  submitted  by  the  Taylor 
Instrument  Companies.  These  tests  were  authorized  by  ref. (a). 

2.  It  la  requested  that  shipment  orders  be  issued 
this  Laboratory  so  that  the  thermostats  nay  be  returned  to 
the  manufacturer. 


H.  ’ii.  Cooley 


S87/40/L5  (8-10-W8) 


^(^2-8-m 

J 


TT9B&:  ntfMv  of  irnrlTiaarlmr. 

T9:  Diraator,  Naval  Raaaarafc  Laboratory,  Anaeoatia,  o.C. 

Subject;  Radio  -  Ba.JEn*.  Problaa  &IB-8. 


1.  It  la  relocated  that  tha  tan  aaaple  thenaoatat*  aub- 
alttad  by  tha  Taylor  Xnatnuoaut  OMpaclaa  for  taat  trader  apeol- 
flaatlona  R5-H1-4MB  ba  retoraed  to  the*  at  Rochester,  b.t.  , 
aw r had  for  tha  attantloa  of  Hr.  H.  H.  Lines,  upon  eesplotloa 
of  taata  under  the  subject  proble*. 


*  J  fiubla 
9y  direction. 


ADDRESS  BUREAU  OF  ENCtNEERINO.  NAVY  DEPARTMENT 

AND  REFER  TO  NO.  S67/40/L5  (8-10-W8) 

v  l  rv  ,  C 


ENCLOSURES 


NAVY  DEPARTMENT 
BUREAU  OF  ENGINEERING 

-  WASHINGTON.  D.  G. 


Tromi  BofMia  of  ntUMrlu« 

To:  Director,  Korol  Reaoarefc  Laboratory,  abb coo tie,  d.C. 

Subject:  Radio  -  B*.£b«.  Proble*  M 18-8. 


1.  It  la  roqoeatod  that  tbe  tan  aaqpla  tberaoatata  aab- 
alt tod  by  th«  Taylor  Inatraaaat  coupon! on  for  toat  under  apeoi- 
flaatioao  RS-11A-4MB  bo  returned  to  tbea  at  gaebeator,  E.T. , 
aarkod  for  tba  attantloa  of  Mr.  H.  H.  Lines,  apoa  ooap lotion 
of  toata  uador.tba  aebjeet  problaa. 


v  J  Kuble 
By  direction 


N.  Kn*.  5  a 


ADDRESS  BUREAU  OF  ENGINEERING.  NAVY  DEPARTMENT 

AND  REFER  TO  NO.  S67/40/L5  (8-26-7/8) 


ENCLOSURES 


(1) 


NAVY  DEPARTMENT 
BUREAU  OF  ENGINEERING 

WASHINGTON,  D.  C. 


Gentlemen : 

The  !3ureau  is  forwarding  herewith  a  report  of  the 
test  of  the  sample  thermostats  submitted  for  examination 
under  specification  RE-13A-486B  subject  to  the  understanding 
that  it  will  not  be  used  for  advertising  purposes. 

Very  respectfully, 


Taylor  Instrument  Companies, 
1734  Linooln-Liberty  Building, 
Philadelphia,  Pa. 

:  i:r.  2. 


Attenti on 


C.  Taylor 


N.  Eng.  5a 


address  durcau  of  engineering,  navy  department 
AND  REFER  TO  NO. 

:-67/40/LS  (a-lO-'.  A) 

NAVY  DEPARTMENT 


ENCLOSURES 


BUREAU  OF  ENGINEERING 

WASHINGTON.  D.  C. 


Z-T-O-r-m 


cbrora:  Bu«*HU  of  <;n$Xrt0#rlns. 

-;>ir«ctor .  fiavaJ  ■tyi.-tnrnh  >:s  .--rater  y,  v:<MW8 tin.. 


•:ub^«c1 


"fuiio  -  norort  of  ".■ocji  of 

the#  :&yior  lastrrur-snt  Coxjxmlos •  fBu* 

U10-&). 


by 

:n,->  .  roblerc 


:t»f<srOSO*i : 


(a;  M«  .  iniseoatio  Itr  ■•<>7/40  or  £$  .'arc.  H’Jki 

to  Susa## 

( I)  i  2 «  % .  .  *  it  ’  o  r  t  iiO  . 

40 i  Jaotjr  It?  -Q7/40/L5  B;  Of  87  ux-,  193$, 

to  >i.  ..  .  xmQQtttln. 


1.  it  is  that  t:>;»  ter.  asr-ple  Taylor  thomo- 

slata,  B5iiCf<  havd  bo*m  roportau  u^oa  Xr.  r»r$:v>  :;£«;■  !h) ,  b«  ,?v 
turned  to  t;  c  ?:iyior  X«atrun«nt  Cotipttny,  Twoteotor,  ;VT.  t  »t 
tho  csTor^C.  ";.c  ,>:U  l  ;<■  ■:,]:■>(:  '•  Mwn- 

Uort  of  r.  .  .  . 


/ 


..  S7/40  ( 10-25-7.-0) 


JOOC 

fooD 


rox:  Bureau  of  sojineerlag, 

o:  '  l  rector,  Moral  la-aesxoh  J^bor»tory,  /ins  cost  is  ,  '.T. 

■u*ojccfc :  a»dio  -  Test  of  therc&offieterr.  eub?isitt*d  by  Taylor  :?i- 

ctruwant  Josspanica  -  .  Problem  5T18-S. 

•■o  row:  co  •  \tt;  Ntil  ,  .«QROo#tia  lot  ter  ..-07/40/1,5  or  18  ...eptersbsr, 

l»5B  to 

j.  It  Is  requested  tfcct  the  subject  sonplc  theraoa- 
•t»r& .  ba  returned  to  the  Taylor  Inetruaaat  Companies,  hoohest**-, 
<>  narked  for  tb*  attention  of  v.r.  Lingg,  «t  tlioir  oxp»nne . 


f  siublo 
Dy  .direction 


Fxtsar.  Bureau  cf  »-“in»aring« 

To:  nireotsr*  ftrarai  J&asenreh  bab oratory,  iaaac©w*ia9 

.  ;ub*eet:  i&dlo  -  T54«rtsoaatera  -  Bureau  of  Sa^seeriBg 
rroblasa  iio.  J’XB-S. 

;aicloeuro :  ( #.}  Tao  copies  of  o reifications  3S>13£-436C»  (c*«. ) 
{$)  Tsro  tfcsxftoaaitsrs,  Typo  CEB-40014.  («*o») 

1.  It  is  requested  that  the  c-noloasd  tfcertWHaetere  bo 
tested  to  detor?sine  ooapllancs  «it’i  tfco  "B"  and  ’’£*  revisions 
of  specifications  RS-1Sa*-466  wider  tfto  authority  of  the  sub¬ 
ject  problem. 

2.  a  report  in  the  p  ran  isos  is  repeated  by  ?  Decausber. 


;,ub. 


S67/74  (3“S-S0) 


0  -!A«f 

'  M 


yma:  Bureau  ©f  r;nci  nearing. 

To:  Director,  Naval  T-ae«*irefa  Laboratory,  Amicoetio, 

hubjoot:  Jtadlo  -  trekale?  ^©rsorseter  corj>»  -  Thermcasotar  and 
Ttmrssoatftt  (garaau  of  Air  Coranere* )  -  Teat  of  - 
(Bureau  of  'fnslneerisg  Troblaa  M18~5). 

Ref  erotica :  (a)  3u©««  specification®  H2  13a  485B,  dated 
1?  yet.,  1534. 

1.  It  Is  requested  that  tie  cubjeot  thermometer  and  tier- 
mo s tat,  forwarded  to  the  laboratory  by  tb®  ihrroau  on  2  L:«roh, 
1536,  ba  tested  to  determine  eoEpllance  with  reference  (a);  and 
that  a  report  be  submitted  In  the  pranieaa. 


v7,  j>  a*bi» 
•/,.  £ir»etie$ 


J 


Sir: 


In  reply  to  your  letter  of  25  February,  regard¬ 

ing  proposed  tests  of  the  CTSLSn  Thsrssonetor  Corporation  nor- 
eury  angles  thernmseter  and  xercury  thermostat  at  the  Kami  ~.e- 
a sarah  laboratory,  you  are  Informed  that  the  Bureau  ha©  initi¬ 
ated  action  to  have  the  desired  toots  aada  as  roq uostofi,  in 
order  to  detemlne  ooranliano®  of  this  material  with  snocifi ca¬ 
tion  T?1>155iV-4863. 

k  report  of  these  testa  will  bo  forvarded  to  your  of¬ 
fice  os  soon  as  it  is  available  in  the  Bureau. 

Very  re  epee  t.f  ally, 


dit 


hr.  Bex  Bar tin, 

•issistant  director  of  lir  cosasercc, 
( Air  navigation ) , 
hepartwant  of  lUxzzwirc* , 
ashington, 


J 


c*> 


BC17  (2-25-W8) 


2  2  APR  19* 

astr: 

Ttm  WSK.a,38  Thwsiesmtmr  corporation  nareury  angle  ther- 
mmator  sad  aaxeury  tfeerraostet,  diacuaeed  In  yew  letter  of  2d 
ffcbrtiary,  and  in  tbo  mreau’s  letter  of  4  Jftureb,  1934.  boro 
boon  tasted  at  the  Kftvnl  seneereb  laboratory,  x»«ee»ti»if  3»c*, 
to  determine  corr-lianoe  with  jHjreou  of  SB^noerlag  wp^aifi. ca¬ 
tion  B$»lS*-4affig» 

Tka  tfeermrapter  *»e  found  to  eossply  oitfc  the  above  spoel- 
flowtion,  eo  far  «e  could  bo  data  rained,  except  as  to  tbs  ssiner 
details  of  length,  fceaperature  range,  and  scale  grade*  tioae. 

1b*  calibration  of  tbe  tharaoaator  is  accurate  to  within  the  re¬ 
quired.  lijsit  of  *1  decree  c .  'Kile  Inctrasieat  withstood  an  *»c- 
eeletatlw.  of  $4  g.  in  the  shook  teat,  without  «araratld»  of  the 
sorcery  colusas,  The  sterenry  column  «aa  sernrated  whan  roe  dived 
at  the  hcboratcry,  but  *.«»  easily  Joined  by  heating.  T&e  ex¬ 
pansion  chamber  of  the  thaxj&aa# ter  affords  protection  tap  to  100 
d«  •??**»  C»,  and  at  -10  degrcee  0*  the  woreury  does  net  contract 
Into  the  bulb  bat  extends  one  and  tbree-quar sera  inches  above 
it.  •.roc  rti.ceaeiecs  of  the  »*ner»o»«ter  do  n-.-t  comply  with  the 
above  »r:eei  fleet  lea,  but  ere  *>#  follows: 

Length  of  bulb  portion,  5-1/14" 

Lengrth  of  scale  portion,  4-1/2’* 

Mease  ter  of  the  noolo  portion 

through  the  bevel,  .2 74" 

■fhe  therfes oats*  failed  to  owaply  with  para*  rep-ha  2-10, 

4-5,  4-4,  and  4-4  o?  the  above  specification,  with  respect  to 
aoe;;i'«cy  of  oueratirw'  tempera tare*  sensitivity,  effect  of  shock, 
and  life  teat.  Tito  themostat  bad  on  operatic,;:  temperature  cf 
approximately  4&*99°  C*  Tbla  le  ntated  as  en  approxijsstlon 
since  t;>3  temperatures  at  which  the  thomostat  opened  and  closed 
tie  circuit  differed  eon  aid  orally.  Tit*  average  temperature  dif- 

ferenoe  bet  won  the  •'soJce  nnd  the  break  was  .10°  C.  and  the  ox- 
Sr«m»  .-.irfermnee  cos  *14°  C.  In  other  wards,  the  sensitivity 
cf  t:.'.  ir.gt  ruieent  krb  ar  ■■roslswtely  .10®  C.  instead  cf  .03°  0. 
as  required  by  pera-pa  h  4—4  of  the  AtecificBtiOB*  '.JX&y  ther- 
rjoateta  tasted  at  tro  n!>  ora  lory  rse'-.e  and  brook  contact  within 
.dl°  c.  of  the  scrjc  t-enperature. 


SOI?  (2-85-3*3) 


3*is  espaasiou  chamber  of  the  theraoctot  protect*  the  In¬ 
st  ru  carat  to  100°  c,  and  the  Jsarcury  was  ssoro  then  1"  a  kora  the 
bulb  at  -10®  o. 

Tn  the  tthoek  teat,  the  aercury  cr.iwsn  of  the  t  ha  too©  tat 
separated  at  an  eeoeleratiea  of  38  g,  nhemt  the  epeci float  ion 
require*  that  the  instrument  withstand  50  g.  without  eeperetien. 

At  ut  acceleration  of  38  g.  the  mrwry  fxtm  a  Is  isnsth  of  Ut* 
capillary  we*  separated  ami  a  portion  of  It  was  thrown  into  the 
expansion  o heather.  m  the  life  test,  the  tmXle  of  tfco  capil¬ 

lary  of  the  thermostat  ware  blackened  or  coated  with  particles 
of  xtaroury  tor  a  distance  of  about  1/4M  below  the  upper  contact 
ring  after  the  Instrument  had  made  not  sore  than  120, $00  contacts. 
After  175,000  eon  tact  cycles,  a  large  number  of  admits  shiny  par¬ 
ticles  adhered  to  the  siase  between  tho  contact  rin&e,  and  the  ©r>- 
eratin#  temperature  traa  now  about  1°  low. 


The  Bureau  will  return  the  two  instruments  to  yo ur  office, 
undor  «eparo te  cover. 


Tory  respectfully, 


AiTOCtiSW 


i'r.  Pcx  rartln, 

issiatant  "droctw  Jr  osssereo, 
i  .'dr  ’;«•/!  tion; , 

*5eparv^!t  v..f  o.\  >  roe, 


J 


wrar 


J 


/ 

k 


HPU/M  (93«) 


NAVY  DEPARTMENT 
BUREAU  OF  SHIPS 
WASHINGTON,  D.C. 


93«-932-si 

•  t  /  •y  t*  t.t  -  ■* 


\ 


From:  The  Chief  of  the  Bureau  of  Ships. 

To:  The  Director,  Naval  Research  Laboratory,  Anacostia,  D.C. 

Subject:  Radio  -  Bureau  of  Ships  Problems,  Closing  of. 
Reference: 

(a)  BuShips  conf.  ltr.  C-BP14/H8 (430b)  of  Aug.  16,  1942  to  URL. 

(b)  NRL  Quarterly  Progress  Report  C-A9-4/EB8  of  Nov.  10,  1942. 


1.  The  following  problems,  having  been  completed  and  re¬ 
ported,  are  hereby  closed: 

Problem  Ho.  ffgPQCl 


M3-36 

.  Test  Hardwick-Hindle  resistors 
(Sample  Group  #1). 

R-1913  of  7/28/42 

M3-38 

Test  Hardwick-Hindle  resistors 
(Sample  Group  #2) . 

R-1947  of  10/14/42 

MIS- 5 

Test  thermometers  and  thermo¬ 
stats. 

R-1881  of  6/1/42 

M35 

Test  salt  spray  on  electro-zinc 
cord  holders. 

S67/49(341-HAB)  of 
9/8/4 2. 

M44 

Test  3  sockets  for  Navy  Type 
19018  battery  pack. 

S 67/19 (341: HAB)  of 
9/29/4 2. 

M49 

Test  anti-corona  adapter  cap 
for  pedestal  insulators  (Majes- 

S67/61 (380-RBQ)  of 
10/13/42. 

tic. 


J 


//  ii) 


S67/40(480V)  Vn~Ks-480b-480-pJf 

&  -  »-  6-  -  •  / 


Frpm: 

To.* 

VIA: 

SUBJECT: 


The  Chief  of  the  Bureau  of  Ships.  t[m  cyq 

Electric  Glass  Company,  Katboro,  PennaP"'’  «  *  !“*»■£» 

INSPECTOR  OF  NAVAL  MATERIAL,  PHILADELPHIA. 

"'Radio  -  Thermometers  end  Thermostats  -  Electric 
Glass  Company,  Manufacturer  -  Forwarding  of 
Final  Report. 


Reference: 

(a)  BuShipe  Problem  Itr  S67/40(480V)  of  Nov.  14,  1941  to  NRL. 

(b)  BuShips  ltr  367/40  of  Mar.  4,  1942  to  Electric  Glass  Co. 

via  INSMAT,  Phil a. 

(c)  BuShips  ltr  357/40 (480V)  of  Kay  27,  1942  to  Electric 

Glass  Co.  via  INSMAT,  Philo. 

(d)  Spec.  RE  13A  486C. 

(e)  NRL  Report  R-1G81. 

Enclosure: 

(A)  One  copy  of  ref.  (e). 

1.  The  Bureau  hereby  forwards  as  enclosure  (A),  the 
final  report  on  the  tert  of  thermometers  and  thermostats  manu¬ 
factured  by  the  Electric  Glass  Company,  Katboro,  Penna.  for 
your  information  and  file. 

2.  The  manufacturer's  attention  is  called  to  the  com¬ 
ments  on  the  method  of  securing  leads  to  the  thermostat  mount¬ 
ing  rings,  reference  (e).  These  should  be  so  soldered  es  to  be 
easily  removed. 

3.  The  us°  of  General  Electric  Flamenol  wire,  a?  author¬ 
ized  in  reference  (b)  paragraph  ?,  la  believed  to  rectify  th° 
condition  of  stiff  leads  existing  on  t ho  test  s -moles. 


4.  Trie  -  rtificial  high  ratin'  of  cycling,  necessary  In 
t  ot iir.  tn»  thermos t-t a  in  the  tine  available  for  such  test, 
caused  apparent  failures  of  sever-1  oi  the  thermostat  sample c( 
but  the  Bureau  ocncur-  with  th-  testinr  laboratory'  that  suffi¬ 
cient  evidence  1  -  r-i  esent  to  consider  the  tnrrmoet'  tr  s-  tie- 
factory  under  uorn'L  rates  of  cycling  and,  therefore,  the  *  pproval 
of  the”  thermo? t;  tr  CEO  '*0004  and  CO  A 0010,  glv^r.  in  reference 
(a),  is  Hereby  confirmed. 


S67/40{ 480V ) 
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5.  The  thermometers  CEO  40014  have  satisfactorily  met 
reference  (d),  and  aonroval ,  reference  (c),  is  hereby  confirmed 

6.  The  use  of  the  contents  of  this  letter,  or  of  N.R.L 
Report  R-18Q1,  either  in  vrhole  or  in  part,  for  advertising  or 
publicity  purposes,  Ip  nc.t  authorised. 


Copy  to;  NR1. 


A.  B.  Chamberlain 

By  Direction 


/  . 

t  s 


S«?/40(490-V) 


y 

Va- V-K-460b- 480-pJ  f 

//-  /  <=  *  f 


Promt 
To  l 


Th«  Chi  of  of  th«  MrcAtt  of  Ship* 

Ttto  Director,  Koval  Ftooooroii  Laboratory, 

Aneeoetl*,  *>.  C. 


SUBJECT*  r-'oS.lo  -  Tbarmoetatp  -  Sleotrle  ^ornpehy, 

.  Tnc.  -  Problem  hi &- 5-Priority  *. 


rfererjoo: 

(a)  SuSfaip*  1 tr.  «6 7/40(4SO-v)  Of  Oot.  ?,  1941  to  Electric 

Co.  vlft  IK3KAT,  CO  HKL. 

(b)  Electric  -91  •»?••  Co.  itr.  of  Nor.  4,  1941  to  fioShlp*. 

(o)  ruShl pf  X tr.  «6?/4O(40O-V}  of  SoV.  ? ,  1941  to  Electric 

Oiaa*  Co.  vie  TNSR/.T,  Phils.  «C  HP4.. 

(d)  •Ipoeifloe.tion  «*  13A  -4*60. 

1.  The  Durerru  tact  cuial  If  lection  test?-  \n 

eccordonee  vith  reference  (<3)  be  conducted  on  thomoxtetfl  to  be 
rubrl  tied  to  the  bor -.tory  :>f  reference  (e) . 

2  Problem  priority  A,  now  an  open  problem,  is 

dcplgns  tefl  for  test  cf  the  thermoat&te  of  y\ ectrt  c  9"  i?  r  >  o.T.pany, 
Incorporated. 


3.  Ten  copies  of  the  report  of  the  results  of  the  tests 
ere  requested.  One  of  these  may  be  forwarded  by  the  Bureau  to 
the  manufacturer  end  ony  reference  to  other  materials  of  e 
similar  nature,  or  other  reports,  should  be  confined  to  a  sheet 
or  sheets  which  orp  be  easily  removed  fr-or  tn~  report. 


REPLY  IN  DUPLICATE 
AND  REFERENCE  TO 

$67/40  S 

WluL  BE  APPRECIATED 

BBa/np 


DO  NOT  ISSUE 

RETURN  TO 

Naval  Research  Laboratory 

ANACOSTIA  STATION 


WASHINGTON.  D.  C. 


IS  March  1941 

Fro  jo  i  Director. 

Tot  Chief  of  the  Bureeu  of  Ships. 

Subjoott  Thermometers*  Resistor,  Test  of*  Bureeu  of  Ships 
Problem  K18-S. 

References  («)  Telephone  request  frost  BuShips  on  28  February  1941* 

1.  Two  samples  of  ft  mercury  thermometer  submitted  by  the 
Philadelphia  Thermometer  Company  designed  to  measure  the  temperature 
of  resistors  in  aerrioe,  mere  sent  by  a  representative  of  the  Bureau 
to  the  Laboratory  with  the  request  that  their  readings  be  eoapered 
with  a  thermocouple  at  a  temperature  of  about  125 *C.  The  fo Hearing 
tabulation  shows  the  readings  of  a  calibrated  thermocouple  and  the 
cample  resistors  i 


Thermocouple 

131.5*0. 

Resistor  Thermometer  #1 

136. 

♦  4.5 

Thermocouple 

127. 

Resistor  Theraataater  £2 

129. 

♦  2. 

Alternately  on  same  spot  on  hot 

resistor 

Thermocouple 

130. 

Resistor  Thermometer  -;/l 

134. 

♦  4. 

Thermocouple 

126. 

Resistor  Thermometer  |2 

129. 

♦  3. 

2.  As  s  matter  of  information*  those  resistors  were  immersed 
in  a  hot  salt  bath  with  a  standard  thermometer  of  high  reliability. 

The  readings  are  shown  in  the  following  tabulation.  It  is  to  be  noted 
that  the  reeistor  thermometer  reading  was  considerably  higher  than  the 
standard  thermometer  which  indicates  that  their  design  contemplated  a 
oei'taln  loss  in  heat  transfer  whan  they  arc  attaohed  to  a  resistorj 


18  Maroh  1941 


S67/40  V  -  2  - 


Immersion  in  salt  eater 

Readings 

Differences 

Standard  Thermometer 

108 .4 *C. 

<» 

Heeietor  Thermo** ter  #1 

116* 

♦  10.6*  C. 

Resistor  Thermometer  #2 

118. 

+  10.6 

3.  Two  spring  slips  were  supplied  to  hold  the  resistor  therau  meters 
on  the  rosietor.  la  taking  these  on  and  off  several  times  one  of  the  spring 
slips  mas  broken*  It  appears  that  the  bend  at  the  top  was  made  at  too  sharp 
an  angle*  The  olip  that  broke  seeaed  to  be  of  considerably  harder  steel 
than  the  one  that  did  not  brask*  These  thermometers  ears  returned  to  the 
Bureau  of  Ships  by  messenger  on  5  Marsh  1941. 


C67/ZO/L5  (10-29-W6) 


aC>\- 

jN.  * 


1:  •”  f  i-  p  •:  q  .. 
■  ■  «  •v>.-  r 


Oautletaem 

The  Bureau  forward*  herewith  r  copy  of  Kaval  Research 
Laboratory  Report  Re,  R-1312  covering  the  test  of  two  each  of 
your  thermometer*  and  thermostats  for  compliance  r?ith  specifi¬ 
cations  HR  13A  4S6B  subject  to  the  understanding  that  this  in¬ 
formation  trill  not  be  used  for  publicity  purposes, 

The  instruments  were  found  to  comply  with  »»«ci fixa¬ 
tions  RE  13A  486B  in  all  respects  except  that  the  expansion 
chamber  of  one  of  the  thermometers  failed  to  protect  this  in¬ 
strument  at  95°C,  and  the  therffioraeters  pere  in  accordance  with 
the  disonaional  reouiroaents  of  drawing  KA  /OA  2250, 

Specification  RE  13A  A86B  has  been  superseded  by  sp<?ci- 
f.icfitlon  RE  13A  4S6C,  Consequently,  before  those  ins  truant* 
can  be  approved  for  Ssva.l  use  under  current  specifications  it 
wiil  be  necescary  for  you  to  submit  a  sample?  than:  one  ter  and 
tbormoatat  suitable  for  demonstrating  coaolienca  with  the  latest 
spettfiemtion  and  showing  that  the  reported  slight-  deficiency  in 
the  tnr.r;:.-oBeter  expansion  chamber  has  been  corrected* 

Very  respectfully. 


Taylor  Instrument  Cp'nenies, 
C ol or sd o  Bu 1 1 d icy, 
i/th  an-.:  C  its,  ,  *W  . , 
ysshington,  ,C, 

if  e.-vti-m:  Vr.  "*ric*?. 


•n-KVAvn  ox'  B5  &  la  ta«  msi, 


S67/40/L5  (3-3-W8) 


(£*C. ) 


1  4  NOV  1935 

Elri 


The  two  thermometers  anu  the  tico  theraostots  (Taylor  In¬ 
strument  Company)  recently  tested  at  the  Navel  Research  Labora¬ 
tory,  An&costie,  L.C. ,  are  being  returned  under  separate  covc-r. 
The  results  of  the  tests  are  discussed  in  the  Bureau's  letter 
of  L  November,  1936. 

The  bulb  of  thermometer  No.  7A8529G7  broke  et  a  tempera¬ 
ture  of  95  degrees  C.  In  the-  teat  to  determine  whether  the  capa¬ 
city  of  the  expansion  chamber  was  sufficient  to  protect  the  in¬ 
struments  un  to  IDO  degrees  C. 

The  separation  of  the  mercury  column  in  thermostat  So. 
74935962  occurred  »h«a  i&siru^vut  aucjvc’Uo  to  su  &ccai- 
eraiion  of  65  g  in  th<;  shock  t«s<t. 

Very  r a s n o c t  fu  1 .1  y , 


V  r.  ;-.y.ix  ."art in, 

Asst.  I.i  rector  of  Air  to  •.  >-ercc  (Air  Navigation), 
;  ......  v  .-> *•  of  Co:'  free. 


REPLY  IN  DUPLICATE 
AND  REFERENCE  TO 


W.LL  BE  APPRECIATED 


\;t.+  ^  V‘*  ^~"K’ 


J  4 


Naval  Research  Laboratory 


ANACOSTIA  STATION 


WASHINGTON,  D.  C. 


RBO/eJh 


9  November  1036 


From:  The  Director* 

Tot  The  Chief  of  the  Bureau  of  Engineering. 

Subject:  Radio  -  Taylor  Instrument  Conpany  Thermometers 

and  Thermostats  -  Return  of  test  samples 
(BuEng.Prob.  M18-5). 

Reference:  (a)  BuEng.ltr.  S67/40/L5(8-3-W8)  of  4  Nov.1936. 
(b)  SRL  Report  Ho.  R-1312. 

< 

Enclosure:  (A)  Two  thermometers  and  two  thermostats, 
s/c 

1.  As  requested  in  reference  (a),  the  two  thermome¬ 
ters  (Nos.  7A852907  and  7A85S91E)  and  the  two  thermostats 
(Hos.  7A935962  and  7A935962)  reported  uj^on  in  reference  (b) 
are  being  re-turned  to  the  Bureau  under  separate  cover. 

2.  The  bulb  of  thermometer  No.  7A85S907  broke  at 
a  temperature  of  95  degrees  Centigrade  in  the  test  to 
determine  whether  the  capacity  of  the  expansion  chamber 
was  sufficient  to  protect  the  instruments  up  to  100  degrees 
Centigrade. 

3.  The  separation  of  the  mercury  column  in 
thermostat  No.  7A9Z596S  occurred  when  the  instrument  was 
subjected  to  an  acceleration  of  65  g  in  the  shock  test. 


l/;‘0 


H.&.  Cooley. 


J 


I 


367/A0/L5  (6-P0-S8) 


7- 


N0V  1936 


Gantlet  cm 


Tests  of  the  six.  th©rs»cmet«r®  sen tinned  In  •  your  letter  of  - 
20  June,  1936,  «nd  in  the  Bureau’s  letters  of  1J,  August  end  of  39 
October,  .1936,  have  been  completed  at  th^Kseal  Keseerch  Labora¬ 
tory,  AnaaostJU-,  £‘»C, 

The  results  of  te3ts  sho*'  tftrJ  both  of  the  groups  of  \.hn ■■'- 
«,o»eteri  comply  with  Burc-cu  of  fingin-aerlng  treeing  hi-  iOA  IS?! 
with  respect  to  dimensions;  end,  so  far  ?.s  could  be'  tetsrgincd, 
conform  with  the  requirements  ef  Bureau  of  Engineering  Specifica¬ 
tion  HR  13A  A 86C  in  oil  other  respects*  The  thermometers  arc 
tharafore  cojisiferwd  suitable  for  ?; a  va !  u-se. 

It  is  understood  trust  the  infos-,  -stid:?  give?;  herei*-  *111 
not  ff  Ui-Rcf  ''or  advertising'  purpof.-*?. 

Vo rv  r o s  06< c  t  full  •/ . 


The  1  r  Co-ioai;  ■/, 


Ci -.iio.-i:  vi  (£ 

Ohio, 


<  f '■■■+.  rv. 


n '---  r  r  j  j 


”,  /  .  :n . ?lg.for;  . 


_/ 


,  ■  _  4 

.  '  7  MOV. ,  1936.  . 

<7 : 


In  connection  with  the  Palmer  Company’s  tests  (s  e  attached),  Lt. 
Bruner  (Ds)  came  over  to  see  whether  or  not  we  desire  'to  have  this 
company  placed  on  the  &TT?k-'T£D  LIST.  He  stated  that  likely  the  com 
will  want  its  name  on  the  list  because  of  the  results  of  these  test 
may  send  in  a  letter  to  this  effect. 


Comdr 

pany 
s,  and 


If  we  desire  to  have  the 
we  should  have  V,'- 7  write  to 
that  lection  notify  3U3.VDA 


Palmer  Co.  on  the  approved  list,  apparently 
BUS'J.’DA  or  else  arrange  with  Ds  to  have 
In  any  event  Ds  should  know. 


/7/fS 


N.  Eng.  5a 

ADDRESS  BUREAU  OF  ENGINEERING.  NAVY  DEPARTMENT 
AND  REFER  TO  NO. 


ENCLOSURES 


£67/40/1  5  (  6- :;0-Y'R ) 

NAVY  DEPARTMENT 
Bureau  of  Engineering 

WASHINGTON,  D.  C. 


Sr-' 


Oentl^T.en: 


Tests  of  tut  six  thersosseters  is&ntion*?d  in  jour  loiter  of 
20  1936,  and  in  Borers*  s  of  14  August  and  of  3" 

October,  1736,  his vo  Leen  co~  -loted  at  t ho  Suva  l  Resac.rch  Labors- - 
tory ,  An* cop t  in ,  !>, C . 

The  results  of  tests  shor  tfts-t  both  of  th*  groups  of  th-'u*- 
noc,et#r&  ooaply  with  Bureau  of  £ng inhering  lr?«?'ing  hi.  40A 
with  rosoect  to  fisaontion*;  swJ ,  so  far  as  could  be  d«t«r2l»«£, 

0 or* fora  r It:,  the  ro=.rJtr*-~ep.t8  of  Bur««u  of  Er?»io*«'rtng  toeclficr— 

The  themo^etera  are 
i'jhlo  for  f avr.l  «&s*. 


Ls 


tir.n  Mh  13A  A66C  in  *>1.1  other  resists. 


r  #0  •>*->  ar  4  /.  *•  jrjur* 


It  Is  6r Stood  t •••;  - 

u a  ftd  for  ?• cl  ve r *  i  ? i  3 


f.  *•  h  ^ ; 

■>'  •  r  "*  ^  < 


ntlorv  alv 


jar 


* :  1 1 


V e r y  r a :? p « c t fuily. 


W.cT.fi. 


'Uu:  ~>f‘.  I  ■"■■■or  -JO  y, 

C 1  1  r. ■  t. !  ( 1 1 ,  P  •:  ?r> :■  r C  }  , 

*vi  0 . 

<v  ’  Movs:  r.  : ; o--’ o l  rfo tv'* 


i 


3 67/40/1 5(3-3-  5?8 j 


4  ~  N°V  1936 

I-'xoia:  Bureau  of  Engineering. 

To:  Director,  havol  Kesoarcn  Laboratory. 

Subject:  iiafiio  -  Tnyler  Instrument  Co.  Tbernosst era  and 

fitericostv.  ta,  test  of.  (Buang  Preble-,  ‘43.8-5) 

Reference:  (a)  Sill  Report  ft-1312  (^18-5)  dated  29  Dept.  1936. 

(b)  Buoag  ltr.  S67/40/XJ 6(e-£-S8)  Cf  5  Aug.  1936, 

to  ?:nV . 

1.  It  is  requested  that  the  two  theraoseters  and  the  two 
th  oncost  ots  reported  upon  in  reference  (e)  bo  returned  to  the 
Bureau. 

S.  Ko  further  report  in  the  premises  will  be  required,  and 
this  particular  pert  of  the  subject  problem,  is  hereby  cloned. 


r.  .3.  Ruble, 
By  direction. 


o67/40/Lb[  10-29- n'3) 


4  ~  'y0V  ig36 


21  r; 


The  two  th  ernes®  ter  3  sad  the  two  thermostats  (Taylor  In¬ 
strument  company),  discussed  In  your  letter  of  27  July  1936, 
and  in.  the  Bureau*s  letter  of  5  August  1936,  hare  boon  teeted 
by  the  Travel  fiesaarch  Laboratory,  Anacostia,  r.C.,  to  determine 
compliance  with  Bureau  of  Engineering  sped,  flections  a%  13 A  4863 
The  tho naojao t ’?ro  bear  the  serial  numbers  7AS52907  end  7A85S212; 
the  thoraoutfits,  numbers  7A93b£>62  and  7AQ35962, 

The  thoriaoBtato  ware  found  to  comply  with  the  above  gd«c1- 
fientions  in  all  respects.  The  thermometers  conform  to  specifi¬ 
cations  in  all  rospoets  except  that  the  expansion  chamber  did 
not  protect  one  of  ;.’ao  two  instruments  at  95  degrees  C. ,  and  ex¬ 
cept  that  the  dimensions  conform  to  'laval  Beaeorch  Laboratory 
drawing  Ha  40A  2253,  a  copy  of  which  is  enclosed.  Both  the  thor 
aioaotera  and  thorraost'/.ts  aro  considered  suitable  for  i;nv«l  use. 

It  is  requested  that  the  ir.  forme  tion  contained  herein  be 
divulged  only  to  personnel  directly  concerned  with  the  procure¬ 
ment  or  test  of  the  subject  instruments;  and  that  steps  be  taker 
to  prevent  the  use  of  any  of  these  data  for  Advertising  pur.:>0 

The  Bureau  will  return  tn e  four  instrue -rts  to  your  off  ic* 
under  separate  e-v*r.  Or.©  of  the  themcn^t-Ts  was  somewhat 
red  during  te.  to  of  its  expansion  ch rubber . 

V or  respectfully. 


f!,'  1,  Ruble 
•}t'  lir actio* 


r.  :  ex  h.artir. ,  -  - 

salstxut  1.  ireotor  of  ;.lr  Cocmerc©  {  Air  Navigation} , 
;  cpA  t  .  er.t  of  COM.-.-rerco, 
i.-shinr t:  n,  ,C. 


r*LY  IN  DUPLICATE 

pD  reference  to 

S67/40  K 

VLL  BE  APPRECIATED 


Naval  Research  Laboratory 

ANACOSTIA  STATION 
WASHINGTON,  D.  C. 

24  October  1934 


Jfrom:  Director. 

To  :  Inspector  of  Navel  Materiel,  U.3.N., 

Philedelpbia,  Penn. 

Subject :  Radio  -  Thermostats  for  Use  in  the  Naval 

Service  -  The  H-B  Instrument  Go.,  lifr.  - 
Navy  Type  -  40009* 

Reference:  (a)  I.N.I/,. , Philo. ltr.  L4-3/H-B  Instrument 

Go., Inc.  14-3/30926  of  22  Cot.  1934. 

1.  Receipt  of  reference  (a)  together  with 
Inclosure  is  acknowledged. 

2.  The  tests  of  subject  thormostc-ts  will  com¬ 
mence  upon  receipt  of  a  problem  from  the  Bureau  of  Sngineer- 
Ing  authorizing  such  tests.  You  are  advised  that  the 
Laboratory  does  not  forward  copies  of  test  reports  other 
than  to  the  Bureau  concerned,  except  when  specifically 
authorized  by  such  Bureau.  By  copy  of  this  letter  the 
Bureau  of  Engineering  Is  requested  to  advise  the  Labora¬ 
tory  if  a  copy  of  the  report  on  tests  of  subject  thermb- 
st;.ts  should  be  forwarded  to  Inspector  of  Naval  Material, 
Philadelphia. 


CCi  •  ;  ,-p  I;,  a. /Greenlee. 


Jopy : 

iiu.  '.0.(1, 


J 


REPLY  IN  DUPLICATE 
AND  REFERENCE  TO 


867/40  K 

WILL  *8E  APPRECIATED 

Naval  Research  Laboratory 

ANACOSTIA  STATION 

WASHINGTON,  D.  C. 


12  October  1986 


Front  Director* 

Tot  The  Chief  of  the  Bureau  of  Engineering* 

Subject!  Radio  -  Report  of  Test  of  Thermometers  and 
Thermostats  submitted  by  the  Taylor  Xastru- 
amt  Companies.  (Bufttg.  Frob.KlS-ft) 

Reference!  (a)  BuEng  let. 167/40/15 (8- 8- Wfl)  of  8  Aug. 19 56. 
lb)  Bu.Alr  Comm*  (Dept. of  Comm.)  let.  of 
27  July  1936  to  BuXag. 

1.  In  accordance  with  ref. (a),  there  are  being 
forwarded  &  copies  of  VRL  Report  lo.  R-1512,  Report  of 
Test  of  Thermometers  and  Thermostats  submitted  by  the 
Taylor  Instrument  Companies.  These  tests  were  requested 
by  the  Bureau  of  Air  Commerce. 


H.  u.  Cooley 


COPY  FOR  LT.  GOULSTT . 


S57/lC/ZZ  (9-11 -VS} 


S67/40 


j-e-7-h.i 


'  NAVY  DEPARTMENT 

1  BUREAU  OF  ENGINEERING 

Washington,  D.C. 

11  OCT  1935 

Gen  tlo  seen: 


The  Bureau  forwards  herewith  one  oopy  of  Naval  Re¬ 
search  laboratory  Report  No.  R-119*  covering  the  teat  of  cample 
thermometers  submitted  by  the  Taylor  Instrument  Companies.  This 
report  should  not  bo  used  for  advertising  or  publicity  purposes. 

The  samples  ore  being  returned  at  youx  expense. 

Your  courtesy  in  submitting  such  ssansplc*  te  the  Navy 
Is  appreciated. 


Very  respectfully, 


.7  Ruble 

3y  Direction 


Taylor  Inetrumenv  Coiftpaniee, 
Rochester,  Hew  York. 
attention  Mr.  Llngg. 


Copy  to: 

Director,  Laval  tseaaerch  Laboratory, 


f'  r* 

»•  *o  » 


^naooatia , 


/-/  ,  ...  '> — f  ft 

i  s  '  /  ,  7 

f-i-'ts  L— 

i  i 


S67/40/L5  (6-20-W8) 


•  /*/£"- S' 


7jX6- 7-n 


r 


7///. 


14  August ,  ''19356,..  . 


Frtw:  Bureau  of  Bn«:In>:-ering.  1 

To:  director,  J?r.vs>.I  Lnfeor?. Cory,  Arwcoatlf,  b.C. 

Subject:  Er/itio  -  T«st  of  aaaol*  tner^o^r-ters  -  Bureau  of' 
Englneerins  Problem  i’lP-5. 

iiaclosurcj  (A)  Si.’.  tber.io^ttrs.  (s.e«) 

(B)  Cooy  of  Err  wins;  Sc.  /OA  I:};?  5*  (h**;,) 

1.  Enclosure  (A)  ic-  r a r an-.  tv  corer 

for  c  Ir.oiion  an:<  test,  to  *1.  err.  lor:  c  o-'  - 1  *  r/ic«  So^ci— 

ft  rations  H:-  1}A  i  $6C .  e*Ce?t  for  ci-".  nisi  on*  'sniut  S',":.;!.;  be 

?  v,  rv  .•>  *'*«**»  t*  / '  -j  »  '* **  ??  $  4*-  r-  .-V'  ,•  ‘t  •>•1-?  >  J  >  f  ^  A 

.4,  -  f  O  V  •  «-  *  -7  ►..  •  »  t-  -r  4.  V  4  V  4.  *  L  .  IV.  V..1.*  A*  .*/!  Ju  *  m 

2.  It  is  ro’.uestfrt  t. r:;tv  it  un-'or  Bu- 

cf  initio ‘Hiring  Pro tie-  A  £*■••  -•• :  Mv  ;«•:.•>?>  in 

f  ;--.'  -it  OS  1?  rc  . 


J 


S67/40/L5(S-3-W8) 


Z— J**6“b 


Free:  3ur®BU  of  Engineering. 

To*  Director,  Naval  Research  laboratory. 

Subject:  Radio  -  mercury  Theraoctet.n  nn<5  Angle  Thsrffloraotors 

(Taylor  Instruaont  Co.,  xaanufactusrar}  -  (Huong 
problaa  ;»18-5,  Priority  "A” ) « 

References  (a)  Du.  Air  Coarserco  {Dept,  of  Coidscnrca)  Itr.  of 
2?  July  1936,  to  Huang. 

(b)  Duong  flpseifi cation 3  1x2  12..  4BC-B . 

'■ncloruro:  (A)  Two  (2)  Taylor  saercury  thermostats  and  two  '  :• ) 
Taylor  (angle  therxomtere.  (s/e) 

1.  It  is  requested  that  enclosure  {,. )  bn  tooted  for  eoai- 
pllGuco  with  reference  (b),  and  that  the  Bur ecu  be  notified  in 

the  premia ee. 


.  J.  Ruble, 

By  diraotiou. 


307/23/15  (5-A-W8J 


•J-8-T-ai 


(1) 

s,c. 


Gentlemen : 

Hho  Bureau  lias  examined  the  relay  submit  ted  by  your 
letter  of  6  Hay,  1930,  and  is  returning  me  under  separate 
cover,  since  special  specifications  and  procedure  have  not 
been  adopted  for  testing  relays  apart  from  tests  of  the  coan- 
plete  radio  equipment  in  which  incorporated. 

your  courteay  in  this  matter  is  erectly  appreciated. 

Tory  respectfully, 


¥  J  Ruble 
By  direction. 


li-S  Instrument  Company, 
2516  17.  Broad  .troet , 
Philadelphia,  Pa. 


COPY 


;  H"*B 

INSTRUMENT  COMPANY 

2513  N.  Broad  Street , 
Philadelphia,  Pa. 

May  6th,  1936. 

Nary  Department, 

Bureau  of  Engineering,  Radio  section, 

Washington,  D.C. 

Attn  -  Comm.  Coggins  and  J.  w.  Wright. 


Gentlemen: 


During  the  writer’s  recent  visit  with 
our  Mr.  Collins,  we  mentioned  our  desire  of  having  our  new  Relay 
that  has  been  designed  for  low  current  through  the  coil  to  operate 
in  conjunction  with  Navy  Radio  Type  Transmitter  Thermostats  as 
listed  under  Navy  Specification  RE  13A  486C. 


We  have  about  completed  our  development 
on  this  instrument  and  we  are  taking  the  liberty  of  mailing  you 
one  of  these,  under  separate  cover,  for  operation  on  110  V.  A.C. 
60  cycle  line  voltage.  We  understand  from  the  coil  manufacturer 
that  this  is-.:- wound  according  to  the  latest  Navy  requirements  on 
coils  and  impregnated  under  standard  Navy  specifications.  The 
Bakelite  base  is  also  of  the  Navy  approved  type. 


The  coil  current  on  a  straight  110  Y.  line 
registers  approximately  2  milliamperos  and  on  life  test  run  with 
standard  Navy  thermostats,  after  5  million  make  and  break  impulses, 
at  miorosoopic  examination,  we  found  practically  no  wear  and  tear 
due  to  the  pressure  loading  of  the  thermostat  and  the  low  current 
through  the  coil  of  the  relay. 

We  would  appreciate  passing  this  relay  along 
for  standard  Navy  test  and  approval,  if  you  have  such  routine  in 
your  Department  covering  relays.  We  are  anxious  to  offer  these  for 
sale  to  transmitter  manufacturers  at  the  same  time  we  sell  our  ther¬ 
mostats. 


Ue  are  standing  ready  to  cooperate  in  mak¬ 
ing  any  modifications  necessary  in  order  to  bring  this  under  the 
strict  Navy  requirements  for  the  particular  application  outlined 
above.  Thanking  you  for  past  courtesies  and  anticipating  the 
pleasure  of  a  favorable  reply,  we  rwmain 


nmck/gg 


Very  truly  yours, 

H-B  INSTRUMENT  CO.  INC., 

/s/  Norman  McKinney,  Sales  Manager. 


Bueng  f j lo  No. 
S67/23/L5  (5-6) 
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Naval  Research  Laboratory 

ANACOSTIA  STATION 
WASHINGTON,  D.  C. 


Prom: 

To: 

Subject : 

Reference : 
Inclocurc: 


& 


24  April  1936 


,iv^vA,a 
L  r  { 

V., 

.  ,~'r  h  -)\£- 

VS,  x 


The  Director 
Bureau  of  Engineering 


Jjjf  A 


Radio  -  Weksler  thermal  Devices,  tests  of. 
(Bureau  of  Engineering  Problem  W8-5). 

Bureau  Engineering  letter  ECl7(2-25-f8) 
dated  21  April  1936. 

1  Wekslor  thermometer  £101  and  1  thermo¬ 
stat  #104. 


1.  In  accordance  with  reference  the  above  noted 
inolosur93  are  returned  herewith. 


H.  IS.  Coolsy. 

/#■ 
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Tabulation  of  Data  cn  Thermostat  Tests 


Table  1 


AUTHORIZATION 

1.  This  problem  was  authorized  by  reference  (a),  and  the 
governing  specifications  are  listed  as  reference  (b).  Refer¬ 
ence  (c)  is  a  previous  report  which  is  pertinent  to  this 
problem. 

Reference  (a)  Bu.Eng.  let.  S67/40(l0-25-W8)  of 
27  Oct.  1934. 

(b)  Specifications  RE  13A  436B. 

(c)  N.R.L.  Report  R-1074  of  21  Sept.  1934. 


OBJECT  OF  TESTS 

2.  The  object  of  the  tests  is  to  determine  if  thermostats 
as  supplied  by  the  Collins  Instrument  Company  (types  139-503 
and  -40003),  and  the  H.  B.  Instrument  Company  (type  -40009) 
comply  with  specifications  reference  (b)  ,  and  if  they  are 
suitable  for  Naval  use. 

ABSTRACT  OF  TESTS 

&L  thermostats  were  tested  for  accuracy  of  calibra¬ 
tion  at  the  operating  temperatures,  sensitivity,  the  effect 
of  shock,  accuracy  of\dimension3,  degree  of  recession  of  the 
mercury  column  at  -lQnf,  the  degree  of  extension  of  the 
col'imn  at  100°C,  and  all  other  requirements  (where  possible) 
underAgpccifications^-refercnce  (b) 


CONCLUSIONS _ 

(a)  All  of  the  threo  samples  submitted  as  Product  A  passed 
the  tests  as  outlined  in  reference  (b). 

(b)  Two  of  the  three  samples  submitted  as  Product  3  failed 
in  the  accuracy  of  calibration. 

(c)  Should  the  manufac turners  of  Product  B  improve  the 
accuracy  of  calibration,  then  on  the  basis  of  the  tests 
on  these  samples,  same  would  be  suitable  for  Naval  use. 


la 


RECOMMENDATIONS 

(a)  It  is  recommended  that  the  H.  B.  Instrument  Company 

be  not  granted  approval  on  type  No.  -40009  beoaus-j  of 
failures  in  two  of  the  samples  to  comply  with  specifica¬ 
tions  for  operating  temperature.  =$■'**" 

(b)  It  is  recommended  that  the  Collins  Instrument  Company 

be  granted  approval  on  both  types  -40008  and  -4D004*  and 
also  on  the  diminutive  type  139-503  in  so  -far  as  it  passed 
all  requirements  of  operation  but  is  not  listed  as  for 
size  in  reference  (b). 


lb  - 


I 


Key  to  Manufacturers. 

Product  "A”  -  Collins  Instrument  Company. 

Product  "B”  -  H.  B.  Instrument  Company. 


-  lc  - 
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MATERIAL  UNDER  TEST 


4.  The  material  under  test  consists  of  tv/o  iueroor/- .in¬ 
glass  thermostats  of  the  straight  type  detailed  on  page  133  of 
reference  (b)  having  operating  temperatures  of  50°  C  and  60°  C, 
and  one  of  the  3ama  type  but  of  diminutive  dimensions  as 
follows: 


Length  Width  Diameter 


Mercury  reservoir  or  bulb 

13/16  inch 

1/5  inch 

Tip  of  bulb  to  first 

contact  ring 

2-9/16  inch 

Tip  of  bulb  to  second 
contact  ring 

3  inch 

Overall  dimensions  of 
stem 

4-1/4  inch 

15/64  inch 

Contact  rings 

1/8  inch 

approx. 
17/64  inch 

Distance  betv/een 

approx . 

contact  rings 

9/32  inch 

The  operating  temperature 

of  this  thermostat  is 

45°  C. 

The  above  three  thermostats  have  been  referred 

to  as  Product  A. 

5.  There  are  also  three  mercury-in-glass  thermostats  of 
the  right  angled  type  detailed  on  page  14B  of  reference  (b), 
all  having  an  operating  temperature  of  50°  C.  The  latter  three 
thermostats  have  been  referred  to  as  Product  B„ 

METHOD -OF  TESTS 

6.  (a).  The  operating  temperatures  and  sensitivity  were 
determined  by  comparison  ?/ith  precision  standard  thermometers 
calibrated  in  hundredths  of  a  degree  Centigrade.  Each  thermometer 
and  thermostat  were  tightly  coupled  together  in  a  relatively 
small  beaker  into  which  pure  mercury  was  placed  and  the  bulbs 
completely  immersed  therein.  The  excess  of  applied  heat  over 

and  above  that  necessary  to  reach  the  operating  point  v/as  held  to 
a  minimum  in  each  case. 

(b).  The  life  test  was  performed  on  but  five  of  the  six 
samples  submitted  a3  shown  in  the  tabulation  of  data  at  the  end 
of  this  report.  The  method  used  was  to  excite  the  bulb  of  the 
thermostat  by  heat  rays  generated  by  a  500  watt  projection  lamp. 
These  rays  were  collected  and  reflected  by  a  parabolic  mirror  of 
medium  focal  length  through  a  lens  system  and  thence  to  the 
thermostat  bulb.  Interposed  between  the  thermostat  and  the 
converging  lens  was  an  electro-magnetic  light  shutter  of 
sufficient  aperture  to  admit  the  necessary  heat  rays,  the 
thermostat  operating  the  shutter  synciironistically  as  the 
thermostat  passed  through  one  complete  cycle  of  "on"  and  "off" 


—  «C  “ 


-<•■»>««■,  V  -  — TW'"'* 


4  / 


0  positions,  the  period  of  which  7 mo  governed  by  the  degree  to 

which  the  bulb  wns. coupled  to  the  focal  point  of  the  rays,  and 
the  rate  of  cooling  of  the  bulb  during  eclipse.  The  period  was 
held  around  two  to  throe  complete  cycles  per  second  although 
five  or  six  cycles  are  possible.  Over  300,000  complete  cycles 
were  recorded  for  each  thermostat  tested.  One  each  of  the 
submitted  samples  was  tested  at  70  volts  R.M.S.,  60  cycles  and 
20  milliamperes  as  per  specifications  reference  (b)  ,  para¬ 
graph  4-6.  One  of  Product  B  and  two  of  Product  A  units  were 
tested  at  12  volts  direct  potential  and  12  milliamperes  as  per 
specifications  reference  (b)  „ 

(c).  The  effect  of  shock  was  determined  by  testing 
the  instruments  in  a  centrifuge. 

DATA  RECORDED  DURING  TESTS. 


7.  The  data  recorded  during  tests  are  shown  in  Table  I. 

■'V 

PROBABLE  ERRORS  IN  RESULTS. 

3.  The  precision  thermometers  used  are  of  the  Beckmann 
type,  and  according  to  the  Bureau  of  Standards  calibration  are 
accurate  to  0.°01C. 

9.  Errors  in  the  measurement  of  acceleration  by  the  hand 
centrifuge  are  not  greater  than  10$. 

a 

RESULTS  01’  TESTS. 

10.  These  thermostats  were  tested  and  inspected  (where 
possible)  to  determine  comoliance  with  every  applicable  para¬ 
graph  of  specifications  reference  (b)  ,  with  the  following 
exception:  Thermostat  of  type  139-503  No.  2114  operating  at 
44«°94C  is  not  contained  in  above  referred  to  specification  , 
consequently  physical  measurements  against  specifications 
measurements  are  not  applicable.  However,  all  specifications 
relating  to  its  operational  characteristics  were  measured  in 
the  usual  manner,  and  appear  in  Table  I. 

11.  from  •‘■able  I  it  will  be  noted  that  a  shifting  of  the 
point  of  operation  of  the  thermostats  resulted  after  300,000 
cycles  of  test.  The  direction  of  shift  is,  in  most  cases,  to 
a  lower  operating  temperature  except  one  of  Product  A,  y 2039; 
the  mean  point  of  operation  of  this  sample  shifted  from 
59.°95C  to  6l.°0C„  The  on— nnd-off  period  of  operation  showed 
a  period  retardation  of  from  3  to  4  cycles  per  second  to  about 
0.5  cycle  per  second,  indicating  an  increase  in  linear  travel 
of  the  mercury  column  before  contact  was  made  or  broken.  One 
Product  B  unit  #2085  began  operating  at  about  2  to  3  cycles 
per  second  on  its  life  test,  but  considerable  trouble  was 


experienced  after  a  count  of  213,000  cycles  had  been  reached 
due  to  the  mercury  running  pant  the  last  platinum  point  or 
operating  contact.  Its  ability  to  make  and  break  the  circuit 
lander  this  condition  gave  no  little  concern,  the  period  being 
irrogular  and  led  to  the  conclusion  that  the  column  had  been 
separated  by  the  presence  of  mercury  or  water  vapors  due  to 
some  arcing  at  the  break;  assisted  possibly  by  tiny  particles 
of  carbon  deposit  lying  between  the  platinum  point  and  the 
column.  This  carbon  deposit  is  now  plainly  visible  together 
with  some  condensed  mercury  which  has  failed  to  adhere  to  the 
receding  column  upon  cooling. 

12.  An  acceleration  exceeding  those  of  specifications 
by  6.4  g  were  given  two  camples  of  Product  A,  Nos.  2033  and 
2039,  No.  2039  separated  while  No.  2038  remained  intact.  No. 
2039  was  accidentally  broken  in  an  effort  to  reunite  the 
column.  Both  Nos.  2033  and  2039  had  previously  successfully 
withstood  the  acceleration  test  of  50g  in  accordance  with 
specifications. 

13.  Tito  thermostats  of  Product  B,  Nos.  2083  and  2085, 
failed  the  subject  tests  of  paragraph  4-3,  of  specifications, 
reference  (b),  by  0.°01  C  and  0.  03  C,  respectively. 

CONCLUSIONS 

14.  All  of  the  three  samples  submitted  as  Product  A 
passed  the  tests  as  outlined  in  reference  (b). 

15-  Two  of  the  three  samples  submitted  as  Product  B 
failed  in  the  accuracy  of  calibration. 

16.  Should  the  manufacturers  of  Product  B  improve  the 
accuracy  of  calibration,  then  on  the  basis  of  the  tests  on 
these  samples,  same  would  be  suitable  for  Naval  use. 
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